Actin-attached and detached crossbridges in myofibrils: segregation into two populations according to their sensitivity to proteolytic digestion of myosin heavy chain.
Tryptic digestion of myofibrils was used to assess the interaction of crossbridges with thin filaments in the presence of ATP analogues. The relative amounts of 200 kDa fragment produced by trypsin from myosin heavy chain when the crossbridge is attached to actin, and of 160 kDa fragment produced when the crossbridge is detached from actin, served as a measure of crossbridge-actin interaction. In rigor only the 200 kDa fragment was produced suggesting that a great majority of the crossbridges were strongly attached to actin; in the presence of MgPPi at 0 degrees C only the 160 kDa fragment was finally produced suggesting that eventually all crossbridges detached from actin. In the presence of MgPPi or MgAMPPNP at 25 degrees C both 200 and 160 kDa fragments were present for several minutes after myosin heavy chain had been completely digested, suggesting that two populations of crossbridges (attached and detached) co-existed at the same time within the myofibril. It is concluded that the addition of ATP analogues to muscle does not simply affect the chemical equilibrium of binding of myosin heads to actin but that it causes rapid dissociation of one crossbridge population without significant effect on binding to actin of the remaining crossbridge population.